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(57) ABSTRACT 

A multistage oil seal (4) includes a plurality of lips (7a, 7b, 
7c) in a plurality of stages disposed around a motor shaft (1) 
of a machine tool along the axis of the motor shaft to protect 
internal members of the motor from the cutting fluid. All or 
at least two of the lips (7a, 7b, 7c) in the plurality of stages 
are formed from different materials. 

4 Claims, 2 Drawing Sheets 
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MULTISTAGE OL SEAL AGAINST 
DIFFERENT CUTTING FLUIDS FOR A 

MACHINE TOOL MOTOR 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a multistage oil seal for a 

motor used in a machine tool and to a machine tool motor 
using the oil seal. 

2. Description of the Related Art 
An oil seal of rubber or the like is generally used in the 

shaft seal part of various machines in order to prevent the 
leakage of the sealed fluid or the intrusion of foreign matter 
Such as a liquid, or the like, from the outside. 

In a machine tool, a workpiece is machined with a tool 
while a cutting fluid is ejected to the machined area to cool 
it. Accordingly, the cutting fluid is liable to fly in all 
directions and intrude into the inside of the machine tool. To 
prevent this inconvenience, an oil seal is disposed around the 
rotary shaft or the like to keep the cutting fluid out of the 
internal mechanism of the machine tool. 
As an example of Such an oil seal, a rotational oil seal is 

known, as described as a prior art in Japanese Unexamined 
Patent Publication No. 2002-139156, in which a plurality 
lips in a plurality of stages for closely contacting with a 
peripheral Surface of a rotary shaft are disposed along an 
axis of the rotary shaft in a sealing portion formed along the 
peripheral surface of the rotary shaft to secure pressure 
resistance for an improved seal effect. 

In recent years, on the other hand, various cutting fluids 
have been developed to improve the machining efficiency of 
the machine tool, and each machine tool user conducts the 
machining using the most Suitable cutting fluid among them. 
Therefore, depending on the components of the cutting fluid 
used, a chemical change or a Swelling can occur in the oil 
seal lip, thereby resulting in a reduced seal function or a 
sealing failure. 
The cutting fluid for use with a machine tool can be 

selected as desired by the user of the machine tool, and 
therefore cannot be predicted by the machine tool manufac 
turer. This poses a problem that it is difficult to make a lip, 
used for an oil seal to prevent the intrusion of a cutting fluid, 
from a material suitable for preventing the deterioration of 
the seal function due to the chemical change or the Swelling, 
for all possible cutting fluids. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to 
provide a multistage oil seal for a machine tool motor which 
can obviate the problem described above and secure the seal 
function against different kind of cutting fluids. 

In order to achieve the object described above, the present 
invention provides a multistage oil seal for a machine tool 
motor, which includes a plurality lips in a plurality of stages 
disposed around an axially extending motor shaft of the 
machine tool along the axis of the motor shaft to protect 
internal members of the motor from the cutting fluid, 
wherein all or at least two of the lips in the plurality of stages 
are formed from different materials. 

In the multistage oil seal for the machine tool motor 
described above, the lips in plurality of stages are preferably 
removably mounted on a lip base. Also, at least one of the 
lips may be integrated with a lip base, and the remaining lips 
may be removably mounted on the lip base. 
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2 
The present invention also provides a machine tool motor 

using the multistage oil seal described above. 
In the configuration of the multistage oil seal for the 

machine tool motor according to the present invention, the 
lips formed from different materials present different seal 
functions against the cutting fluids of different components, 
and therefore the seal function is secured against different 
kind of cutting fluids. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of 
the present invention will be described in more detail below 
based on the preferred embodiments of the present invention 
with reference to the accompanying drawings, wherein: 

FIG. 1 is an enlarged sectional view of a shaft seal part of 
a motor shaft of a machine tool motor on which a multistage 
oil seal according to the present invention is mounted; 

FIG. 2A is a sectional view of the multistage oil seal with 
the lips removably mounted on a lip base according to a first 
embodiment of the present invention; and 

FIG. 2B is a sectional view of the multistage oil seal with 
the lips removably mounted on a lip base according to a 
second embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Embodiments of the present invention will be described in 
detail below with reference to the drawings. 

FIG. 1 is an enlarged sectional view of a shaft seal part of 
a motor shaft of a machine tool motor having a multistage 
oil seal according to the present invention. In FIG. 1, 
reference numeral 1 designates a motor shaft for driving a 
main spindle or a feed shaft of a machine tool. The motor 
shaft 1 is Supported by a housing 2 through a bearing 3 so 
as to be rotatable with respect to the housing 2. The forward 
end portion of the motor shaft 1 is projected from the 
housing 2 into an external area O where a cutting fluid flies 
in all directions. A multistage oil seal 4 is provided at the end 
of the housing 2 so as to close an annular gap between an 
inner peripheral Surface of the housing 2 and an outer 
peripheral surface of the motor shaft 1, and protects internal 
members of the motor from chips and the cutting fluid flying 
in all directions from the cutting area O. 
The multistage oil seal 4 shown in FIG. 1 includes an 

annular fitting member 5 made of iron, a lip base 6 made of 
a rubber-like elastic material, and lips 7a, 7b, 7c made of a 
rubber-like elastic material and juxtaposed in a plurality of 
stages along an axis of the motor shaft 1. In this embodi 
ment, the lips 7 are formed in three stages along the axis of 
the motor shaft 1. In this specification, the plurality of the 
stages are called the first stage, the second stage and the third 
stage, respectively, toward the interior M of the housing 2 in 
the ascending order of distance from the area O where the 
cutting fluid flies in all directions. The fitting member 5 
includes a tubular inner peripheral portion 5a, a flange 
portion 5b extending outward radially from one end of the 
inner peripheral portion 5a, and an outer peripheral portion 
5c having a peripheral wall shape and formed by axially 
folding back the outer end of the flange portion 5b toward 
the interior M of the housing 2, which are integrated 
together. The outer peripheral portion 5c of the fitting 
member 5 is in close contact with the inner peripheral 
Surface of the housing 2. 
The other end (the end portion directed toward the interior 

M of the housing 2) of the inner peripheral portion 5a of the 
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fitting member 5 is formed with a tubular lip base 6 along the 
outer peripheral surface of the motor shaft 1. The inner and 
outer surfaces of the lip base 6 are flush with the inner and 
outer surfaces of the inner peripheral portion 5a of the fitting 
member 5, respectively. The lips 7a, 7b, 7c of a rubber-like 
elastic material are provided in a plurality of stages along the 
axial direction so as to be in close contact with the outer 
peripheral surface of the motor shaft 1. Each of the lips 7a, 
7b, 7c includes a fin 8 extending toward the motor shaft 1 
from the lip base 6, a main lip portion (closely contacted 
portion) 9 having an angle-shaped cross section adapted to 
be in close contact with the outer peripheral surface of the 
motor shaft 1 at the forward end of the fin 8, and a spring 10 
fitted into the outer periphery of the main lip portion 9 for 
applying a pressing force to the main lip portion 9. 
The present invention is intended to secure the seal 

function against various cutting fluids. For this purpose, at 
least two of the lips in the plurality of stages are formed from 
different materials from each other. In the case of FIG. 1, all 
of the lips from the lip 7a in the first stage to the lip 7c in 
the third stage are formed from different materials from each 
other. For example, the lip 7a of the lips 7 in the first stage 
is formed from acryl rubber, the lip 7b thereof in the second 
stage from silicon rubber and the lip 7c thereof in the third 
stage from fluoro rubber. Also, the lip base 6 is formed from 
H-NBR (hydrogenated nitrile rubber). Since the lips in the 
plurality of stages are formed from different materials from 
each other in this way, any of the lips can give the seal 
performance against each of the cuttings fluids of different 
components and thus prevents the intrusion of objects to be 
sealed. Thus, the seal function is secured against various 
cutting fluids. 

To facilitate the fabrication of the multistage oil seal 
according to the present invention, each of the lips in the 
plurality of stages is preferably adapted to be removably 
mounted on the lip base 6. FIG. 2A shows an embodiment 
in which all of the lips in the plurality of the stages are 
removably mounted on the lip base 6. The means for 
allowing the lips to be removably mounted on the lip base 
6 include grooves (depression) 11 formed on the inner 
peripheral surface of the lip base 6 and protrusions (convex 
portion) 12 formed at the root of each lip. The mating of the 
grooves 11 and the protrusions 12 allows the lips to be 
removably mounted on the lip base 6. This configuration 
makes it possible to fabricate the lips 7a, 7b, 7c as parts 
separate from the lip base 6. This allows a different material 
to be employed for a different part and facilitates the 
fabrication of the lips. In FIG. 2A, the materials of the lips 
7a, 7b, 7c are different from each other. 

FIG. 2B shows an embodiment in which at least one lip 
is integrated with the lip base 6 and the remaining lips are 
removably mounted on the lip base 6. According to the 
embodiment shown in FIG. 2B, the lip 7a in the first stage 
is integrated with the lip base 6, while the lip 7b in the 
second stage and the lip 7.c in the third stage are removably 
mounted on the lip base 6. The means for allowing the lips 
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4 
to be removably mounted on the lip base 6 include, similarly 
to the embodiment shown in FIG. 2A, the grooves 11 and the 
protrusions 12 which are adapted to mate with each other. 
This configuration allows at least one lip to be integrated 
with the lip base. As an alternative, the lip base 6 may be 
integrated with a plurality of lips formed from different 
materials. 

In the embodiments described above, the lips in the 
plurality of stages are provided side by side along the axis 
of the motor shaft 1 and all of the lips are formed from 
materials different from each other. However, all that is 
required in the present invention is that the lip in one stage 
is formed from a material different from those of the lips in 
other stages, and an embodiment in which the lips in at least 
two of the plurality of stages are formed from materials 
different from each other is possible. 

While the present invention has been described with 
reference to the embodiments shown in the accompanying 
drawings, these embodiments are only illustrative but not 
limitative. Therefore, the scope of the present invention is 
only limited by the appended claims, and the preferred 
embodiments of the present invention can be modified or 
changed without departing from the scope of the claims. 
What is claimed is: 
1. A multistage oil seal Suitable for a machine tool motor, 

comprising 
a plurality of lips in a plurality of stages to be disposed 

around an axially extending motor shaft of said 
machine tool along the axis of said motor shaft to 
protect internal members of said motor from the cutting 
fluid, 

wherein all or at least two of said lips in the plurality of 
stages are formed from different materials, said lips in 
the plurality of stages are removably mounted on a 
tubular lip base, said tubular lip base being mounted to 
a fitting member having a tubular inner peripheral 
portion, a flange portion extending outward radially 
from one end of the inner peripheral portion, and an 
outer peripheral portion formed by axially folding back 
the outer end of the flange portion; 

the outer peripheral portion of said fitting member is used 
for fixing said oil seal to the machine tool motor; and 

said lip base is mounted to the inner peripheral portion of 
said fitting member. 

2. The multistage oil seal according to claim 1, wherein at 
least one of said plurality of lips is integrated with the lip 
base, and remaining ones of the plurality of lips are remov 
ably mounted on the lip base. 

3. A machine tool motor using said multistage oil seal 
according to claim 1. 

4. The machine tool according to claim 3, wherein at least 
one of said plurality of lips is integrated with the lip base, 
and remaining ones of the plurality of lips are removably 
mounted on the lip base. 
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